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Title: 

REFLECTIVE PHOTOMASK 



Abstract: 

PROBLEM TO BE SOLVED: To provide a reflective photomask capable of preventing the 

damage of the surface of a reflecting layer In a production process without compfexmg 
the production process. SOLUTION: The reHectsve photomask 10 has a substrate 11 
comprising SI, glass or the like, a reflecting layer 12 formed on the substrate 11 and 

comprfsmg a multilayer film obtained by alternately larnmatsng Mo and Si 3 a buffer layer 
13 formed on the reflecting layer 12 and comprising Ru and an absorbent pattern 14 

formed on the buffer layer 13 with a prescribed pattern shape and comprising a material 

capable of absorbing soft X«rays 3 e.g. TaN, 
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m% ft m^mzmm § *ut ^jbir* 1 4 ft RSt« t , 

m S ftft & X£g £ gglR L ft ft tm*» 6 * ft "RJDtfM * * - 
[11*312 ] liafE^7T«£«j£^ft#K)i^x 

-^At-feft i t *^itfc-f-ftif*is 1 izimn&Mm 

7* h7^^, 

[M*3S3] fijfE/l^-^A^&£^RIlw$|ff# i 
3 n mfilTT* ft £ b ZW®. ftifltSm 2 tCfBt&OK 

II 1 fcn L 3 WUim^if t-fEffiORftM7 =rfvx 

[ it ^ii 5 ] x « fc s iwessuifc^jas *u 2 aw 

ft fl^xS t Wfi $ ^JiH^ ^ =5: ft RItM fc , 

- >mw.% *-r ft a >y y r m t . m& ^7rit r— 

«tx« & IRJR t » ft tm*»6 & ft IftJKflW t 
[ 6 ] ffi K> * v 7 r M £ Mt ft ^WR**;^r 

7* Y~?7,9 „ 

[ If #m 7] *Kf:. flaE£K_hfcJBj£3*u 2«W 
ft mm $ £ JBI&Jp 6 & ft R*fS 4: . 

mmmm-tizxmztifzikmMfr^&m 1 w< •/ 7 

9->J&m:^'thW.'l<F>}^-v7 rMb , MIESS2 0A 
•y 7 r S b <7V n° ? — yBtil £ i> -o X firf ES? 2cda* 7 

wnrr-VMKh &zb zmsLt-r&n tia»w 

[|**JI9] |tJlE/^-^A^^^^#Mllc7)Mff^ 
3 n mOTT"* ft i £ SriffS: k-T&iW»H8 £IBtttf>5t 

[ If* JB 1 0 ] lirifflRJKtisy * 9 - vmm £ tiX i vfc 

v^BKfctsjt* Miem 1 -y ^ r awjRjpjmosu^ 

<7)|g 1 c?vW 7 rHwffilffi: 0 < %">T ^ft i b £ 

mm b -rft it*JB 7 $rv * l 9 <d\ ^rtifr-mzimvK 

%m7*V-?X9„ 



1 L 1 0 O^^X^JStlEtgcOKIffl^ * b 
[ if^f 1 2 ] AuiEMS fc f[f ERIt/I fc WlHfc, flulE 

[0001] 

%%MtM7 *h~?x? lzM~t ft t OTfc ft . 
[0002] 

[«*w=k»] ^m#mt7°x3-kx<07 * h y y/?7 

«l*fi»^t^-5Tltui.„ duv 
(deep-ultraviolet) 

4 8nm03tj®2rfllfflf Sii:tJ:-oT2 5 0 nmg| 

filfU9 3 n m«M(OiS&«fflt| 1 f t^D U Vg 
^SWfi, 100— 130n m^tOfffllr+M 

* f RTIBt!3rfti:lffKpS*t-C^ft. lOOnmtl 

Tcvmmv-j xzmm-&mmiffibLx . %ixmbw 

(i'tLSEUV (extream-ultraviolet) ffiJ^C^STtiSS 

*f 'jffl-r ft t s 5 — 7 o n mmmcomm^--^ xoib s 

[0003] Euv%{mi-&myt%ffim. «»du 
vffiii^ x^mmm t jawta** jft*** ft . ■e^x 
ueu v«*ciii5i: a irofltfta*** i« ^MWRttt^r 

M 7 * h v x ? Sr ffiffl L ttfUf* ^> =5r ^ t ^ 3 ; b X 
foh> HRfi*P5:EUVffl-7*hvx^{i, EUVfilliT" 
»gtat2pO*t?^5 7- (Rltll) ±tEUV3K*iRJR 
t #ft |RIR#3&> t>%&^9->$:&mLtii>cr>X'fo&, 

{4. t'jyfy^'jny (Mo/s i ) . ^.y y^A 

tyynyfBe/Si) ^«M«wM^3eS^»«t 

t $>mm*Bf&L?z t> coxh ft o 

[0 0 04] Ell K^«l«7tN7X^ 110O1 
it^^LT^D. y'J^y, #7Xf«iSl 1 l_klz 

1 1 2±tEffawv- y^-thm.\t9y9)V da 

N) J»3r4f3&»fe*4«:X«^)|RlRftu»^-yi 1 3jWB 
j&SixTUfto 

[0 00 5] t^L^a^. mi l(CjStfc«taC K 
ftfSl l 2±fc«iK#M'C^-yi l 3£itf#ffM-f£« 
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JftTIi, mW(or^~-yy (x-y^y?") nffc, r 

JRfls/t*— >-£j&j8Lfc»s HI (&JJX 
f^V-yi 1 3 0^|?[g (#R{£01 etfcftSTiSo 
©JR^^^-yT'iiX-y^-y^jSOSP^l 13a, PS 
CDmiM.{fr^-y~Cl±X.ttC0Mftl 13b) ^'^feL^ 
MM^f tyt*-A (Focused Ion Beam, JiTF. F 

1 B 2; B&fS^S ) ^ffl^T^tL^^PiSrlSIE-f-^ii: 

& . -$-=5r*>*> .FIB * JUt L fc»W f - y ^ 

"9. BrMXiittftF I BZmi-t&ZtT^? 
St ±IE0i loflfifcu^o-ex^y^rx 

[0006] zzx\ z<7)mm&m&;'t&-f3&b lt. 

OTO 2 oo3r£#Sias;&*ifc . m l cMWaiB l 2 fc 

7jk~tfflkC07 * b7X?&H4 tOTfcDs E.Hoshin 
o et al. ."Process Scheme for Removing Buffer Layer 
on Multilayer of EUVLMask", Digest of papers, Phot 
omask Japan p.75,2000t^£ttTV>.?> . £0:7*1- 

7X^l2 0il (RJR^^^— >-l 2 4«Tt:y'J3y 
m<m (SiOJ ip^iJi^yrMl 2 3«§ 
iit^S. £07=1- h-vx? l 2 0*IK&?-£IRfcli, 

013 ( a ) &&t& d t. 11121 ±fc#«R*»£ 

1 2 2 £ffML. Ill 1 3 ( b ) Hz^tX o 
fc, RMWl 2 2±t^'>y7rJll 2 3aOTL, 0 

13(c) t^rridt. 5fc^77rll 2 3 a± 
KlKlKflcJB 12 4a ShScM^S . 

[00 07] Jfcfc, 013 ( d ) at, 7 * h 

U V ^ 7 4 — SWt i D (RJRflsJi 12 4a £y^ — x 

yyLXW.iZlifc^7->i2 4b-tZ>tf. £o|g, 2S 

^y^'&fi 1 ^ 013 (e) fciStf-J: 3 fc, (RJRflsJBl 

2 4aCi^tA" 7 7rIl 2 3aJX 7 fy/L, A 
77rfl23a Sr^ySLJ^KrCX yf-y^Srihib 

i*Vv?\ ^x -y hX7f^ffl\ 013 ( f ) 

L"CR»«1 2 2^H*JttfJS*4. ^wMCift 
if, H'^-f x f- y ^'fcJt^TX >y f- y ?"3IiR'l4 o ffit * 
7x -y ixyfy/cofflCJ; OOTfSJHO^-A- 

[0008] m2cr>Jrmi$M 1 4 tC^rrflUitf07 * r-~? 
X^^fflV^^OtfcO, P.J.S.Mangat et al.,"EUV m 
ask fabrication with Cr absorber", Proceedings of S 
PIEVol3997,p.76,2000tffi^£ixT^-S>« £07* h 

vx^Hoii mwfa''<7—>i4 5<7yrizisvziy 
mitmitm (s i on) ^^A' 7 7rii4 4ASi 



iRSit, 3&fc*<9TfcIOTl 0 nmgjgO^oA (c 
r ) Ii^i^X 7 fyn h -y^°Jl 1 4 3^ffM£ft 
•CV^ft. £O7*WX?14 0£lS^-r&|gH;rti. 0 
15 (a) fcjjrT «fc 3 fc:, SMI 4 l±t=^Jf K*^=5r 
SKIfJfl 4 2*#j£U 01 5 (b)^fj:^;. 
Ktf* 1 4 2i(:x 7 fy / 'x h >y^°« 14 3a £ ffM 
U 115 (c) IZTF-t&olz^ x 7 f^F -y^°Ji 
14 3 a±(IA* 7 7rI144aMU 015 
(d) $ijfcy<y7Til44a±(aft 
JRtt« 14 5a ^fiScJK^S . 
[0 00 9] iJct, 015 (e) CStiat. 7*1- 
U 4 -fi»fc«£ iQt&Uifcm 14 5a £;\°^-x 

y?LXWMW^?-> 1 4 5 fc L£f£, 015 ( f ) 
t^tiet:, A 7 7rll44ajx 7 fym. 
£OHf . c rests s i ONoxy^y^MiKJfc^ift 
vvfcft, A' 7 7ril 44a«x 7 fyy*'Hx 7 fy/ 

X h -y^m 1 4 3 a^HTffihf S . <JCWC, 015 
( g ) iZ^tX O t. Ej^TX -y -f-y^\X h >y^°Jf 1 4 
3a£|S^LTRSfJil 4 20«ffi£Kft£^S. £0 
77i£ fc i ftfcf , X -y f - y ^"x h .y ; ^HOflj ffl IZ X *) rs -y 
7 rl«x 7 fy/B|i;MMl»^-A-x 7 fy 

[0010] 

o^Ml: & -efL-f ixl^gi -5 . Mx.{±'. UltfD 
^•jStfi, 2 SPgx >y -f^^St tffl^i £ fc *»ibx •>/ 

^K6K7^X -y f - y fiZ Jt^TX >y f - V ^^SRtt^ 

s^i^-»ti)X7 ^-yy^mwfm. L < . x -y f - y ^ 
[0011] — 2r, ^20^rs£ti±, x 7 f^h7 

x 7 fy^ h -yy^H2rffML^£ i:TvS'y 7 r JlOX 

•y f-y ^"B#t{iMltil^ffio^--^^-x yi~y^m± 
T'S S too. »IgTx 7 fy^x h -y/^Ji$rl^*-f- 

4 mz^mmmmcoa-— j x >y f - y 1 4 ssah,^ 

£6, i»f^ b >y^N°SS**l^*L^r(m(f=5r^ 
£1*. £Ol^. ^oAt^Jg|SH^fffi!c-f-SMtOx 
-y^-y^tRJrb^tetmif. «af«W*-K-X7 
f-y^§il4£i:fc^4o 

[0012] *»>aii. ±!50^®^M^4^*t^ 

wen^fc fctt4Kitii*ffioai»* R&ih-r^ ; t ot- 

[0013] 
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[0014] *m%<nm2<nffimcr>mm-7*h'?z.7 
a. mmt. mm±izwmzti. 2m^m%:z>mtf3zK 
izmm^ixtz^mmfr^hKmrnt, msm^zmm 
ztitz&mmfrhts:*) , msw^-y?m?c£iptsA 

[0015] ^m?>M3coBMco%.MM7*h~?z.7 

<7)^y7Tmt, $2WS'.y7Tfi: |"| — <?V — y® 

«L#&W^^&£©JK#:^-y £*-f & i i: * 

[0 0 16] #I|HJ3#£>(4, i»fflUTi*y'J3yg 
ftKSiO,), ^'JavMiWffl! (SiON)i 

i i if tc (4MIt«flBT"OKIf j&qa* § *l=5t v \ Kit JB«o 

[0017] i<OftlftfcJ:*Ltr, 7*h-?X7cr)%.Mm. 
tmzJ s' .7 7 r H £ S-T i i: # "C & § OT\ ©JK#:^ ^ — 
■? ^y^B^x >y ^ y ^#R|f JB^Hl3*-$-& 
ftx -y f-y^ff jt$-£ Z t h . Lfcj&*o T , 

miKit^m^ ifzibizBi.mmcDmmiziit ^ tr *. 

Hi: LTft/lf-vAiWItfc^ £ tS^iii L 

m&K EBLTV^4«^J:0fctfL* R»*&*|ftLt$- & £ 
[00 19]A 7 7 r**Ra«R«fc:ai-fflWtfc:iJV^ 



14 , iRjRflECDx yfy/iJ/>xMyfy fo&lttrc 

?Lxmmtyzm%WM±.co^v 7 rm<omm^mcom 
[0020] R«jf *aww-6*«iit«JifcaasL 

[002 1 ] MItJI£«J&f-£ 2Ucomt LTi4, *'J 
[002 2] 

mmcommmmi Lmicomm^mmi kit, 
Bjcom 1 nrnmcoBM* m 1 na 3 , no £$gg lt 
ttt^s . la 1 ittmmmmnmmy ti?x^j 

jaTwBfHBlT'14. a^Oil5^±. 7th?x^|« 
-t^#igOffSc7)J;b*(4IIIKi;(4S^^TV^„ 

[0023] if-mmmm^mmy ^ b?x^io 

Mil ifct »J 7'x> (MoJIty'jny (Si)I 

fig§ixTV^ 0 MltJBl 2tOS:±M(4^y7x>M. ^ 
y n ylo v ^-f^t* L 4 v -/(in y S 

[0024]^, mm 1 2 *«B!c^l»Mfc LTJ4. 
±3i^ U 7" f yizfi.tX, X*yy7A (Sc),f^ 
y(Ti) . ?*jri?*7J» (V)>i(Fe), --/^ 

(N i ) s aySVt^b (Co). ^r?">7A (Zr), 
( N b ) s -r^ ^-f"7A (Tc) , 

(Ru) DyyA (Rh) . J\7=J?M. (Hf ) . ^y 

?/KTa) , ^y/7fy (w) , v—iyM, (r 

e ) , ^"X 5 !7 A ( O s ) s A y y'«7A (Ir), fi^ 
(Pt).ffl (Cu) . >-\*7V*7i* (Pd),«(A 

g)-t(Au) mtm^kti* jje^u 

*Cs Sfty'Jay, Ifty'Jny, Ify'Jny SfL 
4i'ny. H^yy^A. si^yy^A. aitr/ws 
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[0025] Rmm i 2±,co3mte)V7-— (ru) 

3±t(iFJfSOv\°^-y^*-rS©fR#:M 0 ^-y 1 4#' 

*A7-yi4 **JBj*Sfut«ftii«E u BMW-* 
"®iRfH*£ A . eRJRfiM ^-yi4Fjr<> RuA' 7 7r 

s 1 3 o&s&s a l tzmmifimmm Rt^, r u 

a' 7 7tS13 CDMmm n mHR+ n mgftTffiBtC 
i t . Rua' 7 7t113 Officii, 
RuCOfBh Pt, Ir, Pdf^ffifflUl.Ci:^' 

[00 26] ©JEfr^-y 1 4 fc LTii. fift^y^ 
/KTaN) , 9>?)V (Ta)^DA(Cr) % l 
-fbf-^y (T i N ) s f-^y (Ti), T)V5.— ^M, ■ 
(A 1 -Cu ) , NiSi. TaSiN, TiS 

in s t;pS— (A 1 ) ^SJflVV&ifcj&ftrSi. 
IftlRfM^— yi 4^Mff{i2 0 0 nmOTt-ri»di: 

[00 27] laT. ±!BflfJiScOKftM7 * bvx? l o 
««Bf!£lwt>tRiti. 4iT02 (a) tc^-TJ; 
5tc, »Sl U^tlCMo/S i 

RFv^iny^A-.y ? u >7&>$>4 ^yt— ax;n° 
•y^'jy^Srfflv^, its, XA' 7 j?ijy^lii 
AM"* ilMt: iot^M, MotSi^7n mJBJBI-C 
■WOmi-TBEMLTl 3. 4nmSWiUI^ 
R9f* & So i o . 1 JSJtH* <?)M o of (J-^-Ji 

#tj4 0%-C'fcoT, MocOMJ¥(i*tJ2 . 8nm, Si« 
Mff{i:^4. 2nmtW. JBtSti. 4-fMo/Si£ 
4 OttjSJRbfcfiL ««£S i ^rlfT- 
8 lMbKt*. 

[ 0 0 2 8 ] Jfcfc, 02 ( b ) fcijr$-J: 3 fc, KStJB 1 
2±^ffit:RuA^^rl.^77ril 3 ^jjgJU-f&o 

>?*3km±. mn^Dc^v— ■. 1 kw s ejj : o. 3 

[00 2 9] &(C. 02 (c ) 5 4>fcR 

uA>y 7Til 3±<7)^:ffltTaN^PKJR#:Jll 4 a 

i<oR, iRiRflsJii4atf5WH3&«aft:*«o 

[0030]if;t, 02 ( d ) fcjjr$-«fc at, 7 * MJ 
V ^5 7 * -BEffifcJ: OiUKttS 1 4 a £;^-ny^' 
LT©JR#^-yi 4 ioRfcUi, CRUXES 

1 4 aifcHFfMCV^ — yffmSr*-T-g> l^X h;\°^— 
y (0^-f) fcJftacLfcfiL icoi^xh^-yfc 
7X?atECRUr7f^7'x 7 fy^MMt\ 
flBUKflcJf 1 4 aCOffl^T a NCD^, «£(f E C Rjf 
5££fflV->Tffiffl#X : C 1 2 /Ar=80/4 0ml /mi 
ru ECR^V— : 6 0 0W, RFA'^f TX-M" 1 ?— : 3 



0W, JCJJ : 5 Pa. MtfB^ : 5 0 e C^ftTT'*lR 
#cJl 1 4 a^Xyfy/lrffa . B&KflsJf 1 4 aWX-v 

^"tomit-±a6ix(f , 5CMv¥M±.CDRu^-y 7rll3 

tiizMLX, ^O^-A-x-y^y^fi^if. 03 
fcjjr*- J: 3 fc , jSHIW fcR»««±<0 RuA 7 7rIl 

tjEtTF i Biffli^m? y^rsrtf a . 

^Tt(4F I B^flfi. GAE (gas-assisted etching) 

•c , *ii«ffi«RiM7 ti-?x?io a^iaw- 
[003 1 ] «t*^JKmt i*itr, 2HBx 7 fy/ 
<. MStffl«4±^)Ruys'-y7r« 1 3£^LTU-g><9 

[ 0 0 3 2 ] fcitf L. #mmcr>&M<Vtgr£. Rltffi«± 
(;RuA 7 7ril3 j&fifiEfiE LT O-C. Rft^Offi 
T*«*$ ix-?> . ilOfl R9f «±t=a^ W7ri 
tUSi0 2 tRu &m^K:$r&<7)K$lWcom&tftf? 
VtOjk-t^ 5a^-ya Vlt»T* 0 , aW^'JKiP ( n 
m) . KEffi#KIWT*S. ySi^gy^ffil 

R»*^Ht««t*Ji*»^ s i o 2 ( s i ±*>i«ilMt 

JK^iBSE. MJ¥2nm) s S i (J«J?4. 1 4 n m ) / 
Mo (flgff 2 . 7 6 nm) COtt& 4 OJfWJft^SM 
0±t SiO z , RuOA' 7 7?S Sr ^tl^tlWS L/i 
i)C7)tL. EUV3tecO»S*l 3. 5nm s 3£*JWl£ 
0' fcLfc. 

[003 3] Si 0 2 A 7 7r|(^ (0*ffi^f^ 

JK1¥ ttf'0<tS3n m«iEHTi±^ ^ 7 7t ^ 
^■^i:b^Ttft^KI»* t |nl±-rS l r kifi-ht^tz. L 
tztfiX, RnJi'yy rMin'tm^. Mili*A' 7 7r 
W* 1 * v L T 1 0 %®T-T h jS 4 T' * 

ItW-r § * 6tf JfiJSti 6 n mSJS k ^ 3 ± o tZ . Wkt 
j7tKx^(;fe^t. 8cU^R»*fcyStTBW* 

[0034] lM2<7)mM<7)&M~\ JJIT, *ffiW^SI2 
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[0035] ^mmnBrncDKmrn? * hvx? 2 0 

It, H4fcjSr$\fc y'J^X #5^^ 
t2 1±CMo/S i#JMB*»62r*Rit*2 2*%M 
SflXV**. R»Jf2 2CDtfmt LTfi. Mo/Si« 
AH, II 1 WSOt^JBBTWjj* L£ tot |B| tfcco^ffl^ 

ji& t, & 1 commmm t mmx-h * . 
[0036] M*f«2 2±fc»f£<^*-y?Btt*irt 

&;]^-^A (Ru) *>6*iAy7rJf 2 3«§ 
£u RuA 7 7rl2 3±^iiRu^-\ V 7rJi2 3 

—<nn?—vw^^hwm->^—>2 4 &ffi& § 

RttM:?* bVA?2 0O3*>. fflHKtt^:? 
- y 2 4 TIKxh.fcfBlftfiiWJRIKWA . RiRf^ - y 
2 4*jiVRuys'-y7ril2 3#3r<. KltJH2 2 0*1 
H**ltffi LfclHWsPRflffHW R t *4 . Ru kW-OA >y 

7 tji 2 3^tmt3«ttpjRJSjiii i commmmt mm 

X'^K WHfr 2 4 OWWfc i y'iftf 1 CO 

[00 37] JilT. ±IS«fi!cOKIM7 * 2 0 

ffl^jatti-aTSS*)*. MofcS it7nmJS8BT 
WOJftiT^flSfr 1 3. 4nm«fii«tlt±#^ 

KSt^E&fifo J: ^ WMfS . 1 Jf SH+OM o m\^i± 

»4 0%tl)-5t, M o O^Jpii^ 2 . 8nm. SiO 
§TO*tj4. 2nmtW. JBS&L ifMo/Si^ 
4 0*M51tLfc«, W:S i Sr^M-rSWT. -^tf-c 

8 lJifc**. 

[0 0 38] 05(b) 

2±^ffil:RuA^«A.y7TJi2 3 a£j&$|-f- 

ZCOmiZlt. DCXA- 7 ^iJ>'^B\ X/\°>y 
^'Jy/^frll ^RifDCAV- : 1 kW, J±7J : 
0. 3 Pa. Ar*fX.WM^Tb~t%>« 
[0 0 3 9] Jfcfcl, 05 (c ) fcijr$\fc'3fc, SfefcR 
uA-y^rJf 2 3 a±O^;H(;TaN^tf0iRJR«ca2 4 

[0 04 0] 05 (d) tStJ:3(:, 7th'J 

^ * — sast «t 1 9©JR#ii2 4 a £y\°?-- y^ 
2 4 a±mao/^-y^£^& yy'x h*?— 



y (0SW) SJKftLfcft. £c9yy'XW^— y£ 
tTECR'J77f^x 7 f^MfflV\ 
(RJRfltJH 1 4 aWHfltfT aN«^ WilfE C Rjf 
5££ffl^Tffiffl#X : C l 2 /Ar = 8 0/4 0ml/mi 
n. ECRAV-: 600W, R FJU : 3 

0W, J±7J : 5 Pa. MtfSJg : 5 O^c^Tt^ 
<tiRuA'.y7rI23a 3fcffi:&«fiW £ * T'©JRffc 

I2 4a«x>yfy^ffa. * mmmmco^ » ; 

t*»4*>!firv\ -Of*. jesitcjEtTTF I B»*7 

[004 1 ] 05(e) t^-T i 5 fc, KJRflc/^ 

y2 4 2r~?X? 2; URuA.y ^rJ!2 3 a»x-y 

C0i^Ru^-yyrm2 3 aCO^-y ^yy^zm.WsM2 2 

Ji. ECR (Electron Cycrotron Resonance) Tj^tcT) F 
5^X.yfy/il^ffll\ : C 1 2 /0 2 (C 

12***: 3 0%) „ ECRA7-: 3 0 0W. RF 
AM7XA-7- : 3 0W, KMSJS : 5 0rcO*frTt 
RuA* 7 7r i^x >y f- ynmMlzft ~> tz b z h , x 
a"7^'J y^ti MMLft7t;l/7r^s i (Mft 
JBofUJB) fc*tl/Tl 9. 3: lfcv^Svuiyfy 

[0042] 4^, fi!*OvS-.y 7 rlfflTl)!. S i O 

h T a N oyx. >y f - y ^ jj f 1 6 - y f - y ^' Wit * HM 
Lfz, ffiffl^'-X : C 1 2 /Ar=8 0/4 0ml/«iin, E 
CRA7- : 6 0 0W, RFA'^f 7XA°7 — : 3 0W, 
ffiTl : 5 P a. : 5 0'C«TtSICl7 

^y tf -5 fc fc £ * . x >y f - y ^MKitii s i o 2 
[0043] ^HSfeo®®t i^ilf , H l 

commmm tm**) Riit±«R uA 7 7ri23 

ajivfy/", Bfc*LTt. x-y^-yj/^oSfJtPt; 

[0044] [Jl 3 commmm ] OT, *^BJ§0^ 3 

comMmmzme -08 LTSiHj-r . 06 a 
*mmmmcD5LMm 7tivx? $■ ^-t»t b0 . 0 7 

SS 1 w n* -y 7 r «±t a NWfeM«**»6* 4 »2W< -y 
[0045] ^mM<r>BMc05imM7 * h -7X9 3 0 
«3 UCMo/S i #Ji»6»6*&R»Ji3 2a%M 
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ft. m 1 *0§l*0JBB'CW^ LfcfcOi: ft t iofcffl^ 

ji& t> m i ^mmmm t mmx$> h . 

[0 04 6] RM3 2±«^W:;lf-^A (Ru) 

7 r S 3 3±Jt l zte?ft'M.C0^?—>*^-tZ>Wi2(?>rt -v y 
rM3 4 mm^ti. 3 6 (CIS 2 «A 77rl34±C 

X7 3 0 CD-^m?) o £>. WAW^^—y 3 5 XWhtttz 

mMtfw.wmm a , n° 3 5 & x ism 2 <?v * 

ffi L£fSi^MlffS$R k 3r S . R u a^com 1 OA > y 

y r m 3 3cottm& xz^mmi^ 1 commcommt mm 

ii. 0 0 nmSBtCiV^ 5 

ojhiws i tMBUPj±ii i commmm t mmxx \ ■> . 
[0047] mr. ±iei»iScoKitffi7 * i?x^ 3 o 

i^B&trSfeteO^-CiiqW-* . £^07 (a) fc^-i 
31:, mm.3 llO^StMo/S i^Jf]HA»6*4R 
SfJI 3 2 iOUffcJi. jfcKSjfc l/CW*.** 

•y * y y^Srfflv ^ . . n° -y ^ y y^miii 
fflt^lltiot^l), MoJ:Si^7nm« 
flJOUM.TjSKLTl 3. 4nm«SI«T«t*l^ 
RSf**l*0 «t 3 CffMtS . 1 «HB>f»<0M o Officii 
*^4 0%t*£>oT, M o £D)KJ¥ii;ft 2 . 8nm. Si« 
§TO*tj4. 2nmtW. JBftfi, ifMo/Sil: 
4 0*tJSJKbfc«L ft#H=s i fcjSBW-fctfve, £if-C 

8 lJBfc&S. 

[0 048] &fc s 07 (b) fcjjr$\fc-3fc, R»*3 
2±<0^Ht=R u 3&»6*&ffi 1 W<7 7 r«3 3 SrfiScM 

■y^'jy^l MiHTDC7ty— : 1 kW, ffi^j : 
0. 3 Pa. Ar^XSHMTfc-rS. 
[ 0 0 4 9 ] 07 ( c ) iz^tJ: 3 fc. mi OA 

■y7rJl3 3±»^Bl:s i 0,1*^^^20^-7 
7 r Jf 3 4 a £)£§hf-& . <! 0>KfcU4R#*0>R8f*tf> 

mt* AAmizm 1 h tzMzwsmm^mxfo h tz 

y LTfflV^tl. S i ONcO^-^iiT^ 

[0050]<j!(I, 07 ( d ) i 3 fc, § 6tSS 

2«A' 7 7rl34 ai^fCT a N^j&^&S (RJR 
fti3 5 a£j£JK-f&. lOH, TOfrJf 1 4 a COWft 

^MM^t-^tcJiRJSttxy^-y * y >-?i££ffliv * 



[0 0 5 1 ] 07 (e) fc*^-±afc:, 

-fiE»fcl«t 0«SiR*S3 5 a|A7--yy' 

3 5 ^ixzfm.^^-y'B^A^-thv'jy.Y)^- 
vx?tLtECRyr?f -f7'x 7 fy/ai-^\ 

"RJRtitJH 1 4 aOflfitfT aN«^ WilfE C R7j 
^S-ffl^Tffiffl^X : C 1 2 /Ar = 80/4 Oml/mi 
n. ECRAV- : 6 0 0W. RF;W7XAV-: 3 
0W. J±73 : 5 Pa. SfufiS : 5 0°CO^TT^ 
<i:£>SS2 0A v :7rJl34a Wll^'SaitS * 

iR*i3 5a(7)X7fy^ffa 0 <rot*. jfis&yst 

TF I BSrffll^v^^ y-^T^^rdo 
[00 52] 07(f) \tZ7FtS. 0 t s ®JR#^« 

^—^3 5^-7X^fc Lxm2cr>rs> y y rM3 A a,^?. 
■v-f-yfiftdv I^Mi, S2W77?!34a 
«WS i O x O*^«i. ^^.{fECR^Srffl^ 
Tffiffl#.X : Ar/C 4 F 8 /O 2 = 20 0/1 0/20m 
1/rain. ECRW-: 6 0 0W. RFA'^f 7XA°7 
- : 1 5W. JE71 : 1 P a. £MK : 5 0°CO^frT 
"C^«Sr <i:iSSlWs'-y7rJi33 O^M^'St S 4 
T^2(?)A'77Tl3 4 aCOX-yf-y^Srfl -5 „ 4^, 
$20A' 7 7rl3 4 a^P'S i ON^CIt 

7 7t^x 7 fy^'xjfB^tx7fy 
foh» z\<r>^v^y7'TM\zii\^x\&, Il«A* 7 7r 
133 -y f - > ^'X h >y y N°OfS S . *f6 B J# 

*^9BEtcx 7fy^ff-5/ct;^, xyf^ ^x t 

LTAr/C 4 F 8 /0 2 ^JfflV^, S i O x MtC 

tz. MzMLX. Rultof^r, 
x^ffl^ti) «^Rri&S:**M L i6>x -y f - y ^ § ti 
"f. Mtx yfyrx V LTHf^S i t ^'5S 
ISS^. x.yfV7'ffftJ:-3tit 08t^-rJ:3 
t . HlOA*77rl33 (D^ffiififo-ftAzJi -y^-y 7° 

§ ix. m.mmm±com i^7ri33 ojKs^^fto 

@i:ii^^=5rv\ iil±oxgt:J:0. *»to?gffioR 

[00 53] *^t*<0JKttt±*lfcr, 2f» 6 X-yfy7' 

*t;Kih-rs i fc *^rs» . »«fiT^ fs < i t ^*=Sr 
v \ k^omi nmmmm t nmmmtm . 
4 . mi (Drnmcomm kmm. %.mwM±. cru»$ 

lcr,r^yy r m3 3 t T V ^4 £ k TRfli*<OfiT 
i fc S . a' 7 7 r M* i; SrV HSr&X *) i>&Mt 

mz±% <x%hk^o jisfrb'ttuii* mm* 3 n miii 

Tk~t&z\k&m&L^\ 
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[0054] Lm4commmmj jar. -*wmw,4 
<7>mm<?>Bmzm 9 ^mtxmm-ti , 0 9 n^mm 
mm^mmy *v?x? *^-twmmxfo& *n 
mcommco^mmy * h ?x t&mmm 1 commcom 
mtmmmxh <o . n^-s tiimmt mm t ^rmz 
mtimmm^mw^titz^^x'hh . u^->t, 0 

[0055] ^mmmm^mmy th?^4o 

ag^tiat, s i s #7-X^£>3r-g>*fRl 
1±^JE7J3SW14 l^TFMSfU JE*^lnJi4 lit 

mo/s i^mm^^^mmi 2^wm^tix^ 

LT, Rltil2i{:RuA'.y7rI13« 
Six, ^-0±tciSJR#:^ 0 ^-y 1 4^ffM§ixTV^,4 

(i. ^i«nss<7)mitis]«T-fe^» m^mmm4 nz 
m^&mmco- mt t-m, r u , Mo#fK;t 

[0056] ^mmmmiz&^x i> , mmxm^mm 

mmizm±xz, mim^i&r^t^ztt^w t 

tux.x^mMcommco^. mo/s i ^jbjs*^*^ 
Mit jb 1 2 3&*j# o flawed tR Ul mo ^commmfr t> 

hvx^^EDJ Kit-f h z. t &x*% h . 

[ 0 0 5 7 ] . *^Bf?oSWtEH«±IE^Jifiomi 
i.K±IBSI*feo^ffi-C^t^#eo»^. MJ¥. Mil 

r n -t: x \z a if h #mxm0k&m<n ft* m^imm ax 

[00 58] 

^3r<, IBft33gttJtt4KitJi«iifWiil«*l»jhT' 

is, e u vwa<nm%»& mm Ltzmmmztm 

[Eii] *mm<r>m 1 (nmmmm^mm? *h-? 
x7*^twmmx'%)&. 

[02] SIffl7t hvx^oKitrn-feX^IHI 



*^x^Tmwmmxfo& . 

[03] l«L RIM?* hvx^coffi^J^^-rirH 

[ 04 ] 2 commcommco^mmy 

[05] rsm:7* h-?*?tf>sarrn-fe.x£« 

Sri&-5 1 *-risufffi0-r-^ h . 

[06] *hbh^)Si 1 (rmk<nm&.<nwsm y*v~? 

[07] r s mm?* h^x^<r,mMTu^^m 

%MiX^~tJMW\mWXfo%> . 
[08] |3L RifM^=r b^x^c7)ffi^M^-r»TH 
0-cfcs. 

[09] *«hh was 1 commcomm com* m 

[010] A'-zT'rJlt US i 0 2 £ Ru^fflUJt 

[011] f^iftOgtftM?* bvx?<7)—M&7Frrm 

[012] ^*ORSM7^- hvx^^fl&^WS^H- 

[013] R, KStM7=r WX?colt}iTcHrX£ 
JUI£iI->T^-f I*I»rW0T"£>!> . 
[014] «*»R|ffl7 * h ? C7) $ 6 CflfioW 

[015] H, KSffl7th-7X^tf!«yi7n-k^* 

)mz&-yx^~tx3mwmx°fo& . 

[016] 77? 'J ^TXSO«^^|^BJt-S fc^W 

0T-&&, 

10, 20, 30, 40 SItl7th77? 

11, 21, 31 mm 

1 2, 2 2, 32 KMM 

1 3, 23, 23a A 7 7rl 

14, 24, 35, 35a (RiRfly^— >- 

14a, 24a ©JR*J1 

3 3 il»^v7Tl 

34, 34a S2(7)A'7 7ri 

4 1 (jyj«*JJB 
A IgJRfS^ 
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CHI 5] 




mmmt m mm 

»j£ J 1 1 m/¥7KTfi iOlfS 3-1 NTT 
(72)%BJ# /Nil 



(72) M» 

#^Jl|*Jl|«Snff* JSE±/hffl+4Ta 1 = 
s±5Il*5^*fcl*l 
F^— 2H095 BA01 BA07 BA10 BB01 BB35 
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